Properties and distribution of vasoactive intestinal polypeptide receptors in the rat brain.
Vasoactive intestinal polypeptide (VIP) interaction with the rat brain synaptic membrane was examined using 125I-labeled VIP as a tracer molecule. Ion, pH and incubation time significantly influenced VIP receptor binding. Scatchard analysis suggested that the rat brain membrane had a single binding site with an apparent dissociation constant (Kd) of 9.8 X 10(-9) M. The receptor activity was sensitive to trypsin and phospholipase A digestion, and heating at 100 degrees C for 5 min completely destroyed the binding activity. This indicates that protein and phospholipid moieties are essential for VIP binding. Thiol reagents reduced receptor binding activity, suggesting that an intrachain disulfide bond might be an important constituent of the VIP binding site. High levels of binding were found in the hippocampus, striatum and cerebral cortex, and binding was very low in the medulla/pons and cerebellum. The receptor density did not always parallel the brain distribution of immunoreactive VIP (IR-VIP) concentration. The cerebral cortex had the highest ratio of IR-VIP-to-receptor, and the striatum had the lowest ratio of IR-VIP-to receptor. Although intra-nigral or intra-striatal injection of 6-hydroxydopamine had no effect on striatal VIP-binding, an intra-striatal injection of kainic acid resulted in a substantial lowering of striatal VIP receptors. The neurotoxic effects of kainic acid have been shown to be dependent on the corticostriatal tract, and this suggests that the striatum receives the VIPergic innervation from the cerebral cortex. Our findings indicate that endogenous VIP and VIP receptors might act as a neurotransmission modulator of extrapyramidal function in the striatum.